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CO RN S I LAG E :  I N F LU E N C E  OF AMOUNT S ,  F E E D I NG SY STEMS AND 
D ROUGHT -DAMAG E ON F E E D LOT PERFORMAN CE 
R . D . G ood r i ch a n d  J .  C .  Me i s ke 
U n i ve rs i ty of M i nne s o ta , S t .  Pa u l  
Co rn s i l a ge i s  a h i gh l y  pa l a ta b l e  feed t h a t  f i t s we l l  i n to many types 
of rat i on s  and feed i n g p ro g rams . Ca t t l e  fed ra t i on s  wh i ch conta i n  co rn 
s i l a ge a re e a s y  to keep on feed and beca u s e  of the mode ra te l eve l of a va i l ­
a b l e  ene rgy i n  c o rn s i l age t hey pe rfo rm b e t te r t ha n  ca t t l e  fed o t he r 
forag e s . I t  i s  u nde r s tood t h a t  co rn s i l age d oe s  n o t  con ta i n  s uff i c i en t  
amo u n t s  o f  c rude p ro te i n ,  ca l c i um ,  p h o s p h o r u s  a n d  sod i um ch l o r i de to mee t  
t h e  requ i remen t s  o f  feed l ot ca t t l e . T h u s , corn s i l age ra t i o n s  a re rou t i ne l y  
s u p p l emented w i th these nu t r i en t s  and few p rodu ce r s  ques t i on t h e  n eed fo r 
s u p p l eme n ta t i on o r  the amount of n u t r i e n t s t h a t  sho u l d b e  p rov i ded when 
ra t i o n s  tha t con ta i n  co rn s i l ag e  a re fed .  O f much mo re con ce rn to ca t t l e  
feede r s  i s  the i nf l uence of amou n t  o f  co rn s i l ag e  on feed l o t p e rfo rmance 
and econom i c  ret u rn s .  E spec i a l l y  s i n ce g ra i n  p r i ce s  ha ve i n c rea sed and 
many a c re s  h a ve been ha rve s ted a s  s i l a ge d ue to the d rough t ,  ca t t l e  feed e r s  
have exp res sed a n  i n te re s t  i n  feed i ng h i g h e r  co rn s i l a ge ra t i on s . H oweve r ,  
ca t t l e  fed h i gh co rn s i l ag e  ra t i on s  ga i n  s l owe r and con seque n t l y  t hey mu s t  
b e  fed fo r l on g e r  p e r i od s  t h a n  ca t t l e  fed h i g h  g ra i n  ra t i on s . T h i s  res u l t s 
i n  i n c rea s ed nonfeed cos t s . T h i s  p a pe r w i l l  exam i ne t h e  i nf l uence of 
s i l a ge l eve l , s y s tems fo r feed i ng co rn s i l ag e  and d rought -damaged co r n  
s i l a ge on t h e  pe rfo rman ce and e conom i c  retu r n s  of feed l o t ca t t l e .  
I nf l uence O f  Co rn S i l age Leve l O n  Feed l o t Pe rfo rma nce 
Da ta f rom 1 7  un i ve rs i ty expe r i men t s  t ha t  i n vo l ved 878 s tee r ca l ve s  
we re ana l y zed u s i ng reg re s s i on techn i qu e s . T h e  d a t a  we re ob ta i ned f rom 
O h i o ,  S o u t h  D a kota , I l l i no i s ,  M i ch i ga n  a n d  P u rdue feede r s  day repo r t s .  
F eed l ot pe rfo rmance a t  e i gh t  co rn s i l ag e  l e ve l s  wa s p red i cted u s i ng t h e  
reg re s s i on equa t i on s  deve l oped f rom t h e  feed i ng t r i a l  d a ta . The d a t a  
wh i ch we re p red i cted f rom t he reg re s s i on equat i on s  and econom i c ca l cu l a t i on s  
ba sed o n  t h e s e  d a t a  a re p re sented i n  t a b l e  1 .  
1 .  D a i l y ga i n  dec l i ned f rom 2 . 52 l b  to 1 . 9 1  l b  a s  s i l a ge l eve l 
i nc reased f rom 1 0  t o  80% of t he rat i on d ry mat t e r .  The d ec l i ne 
i n  da i l y ga i n  f o r  each 1 0  pe r cen ta ge u n i t s i nc rease i n  co rn 
s i l age l eve l wa s g re a te r a t  h i gh s i l a g e  i n ta ke s  t h a n  at l ow 
c o rn s i l age i nt a ke s .  Fo r examp l e ,  d a i l y g a i n  d ec l i ne d  f rom 2 . 05 
to 1 . 9 1  l b  pe r d ay a s  t h e  amo u n t  of s i l ag e  wa s i n c re a s ed f rom 70 
to 80%1 b u t  da i l y g a i n  dec l i ned f rom 2 . 52 to 2 . 49 l b  a s  the 
s i l ag e  l eve l i n c rea sed f rom 1 0  to 20%. 
2. Max i mum d ry ma t te r  i n ta ke o ccu r red when the ra t i on con ta i ned 40 
to 50% co rn s i l a ge d ry ma t te r .  
3 .  Amoun ts o f  feed d ry ma t te r  p e r  1 00 l b  o f  ga i n  i n c reased 26 l b  
f o r  each 1 0  pe rce n t age u n i t s i n c re a s e  i n  corn s i l age d ry ma t te r .  
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4 .  I n  an  attemp t  to dete rm i ne the co rn p r i ce at wh i ch rat i on s  h i gh i n  
corn s i l age shou l d  be fed , the fo l l ow i ng ca l cu l a t i ons were made : 
a .  Cost/ton of co rn s i l age . 
Ave rage co rn s i l age conta1 ns about 50% corn g ra i n  d ry mat te r .  
Thus , t h e re a re 6 . 7  b u  of N o .  2 corn pe r ton of s i l age a t  6 8% 
mo is tu re .  Add i t i on of $ 3  pe r ton t o  a l l ow for  added sto rage , 
hand l i ng and harves t  cos t s  resu l ts i n  the f o l l ow i ng equat i on :  
Cost/ ton at 68% mo i s tu re = 6 . 7 (X )  + $ 3 . 00 
where X equa l s  the cos t  per  bushe l of N o .  2 corn g ra i n . 
b .  Va l ue of co rn s i lage . 
Feed eff i c i en cy and  nonfeed cost  data f rom tab l e  1 we re used 
to deve l op the f o l l ow i ng equat i on :  
Va l ue/ton a t  68% mo i s tu re = 9 . 48 (X )  - cost  of 1 5 . 7  l b  
supp l ement DM - $ 1 . 35 
whe re X equa l s  the cos t  pe r b u s h e l  of No . 2 corn g ra i n .  
T h i s  equat i on wa s d eve l oped f rom amounts  of corn s i l age , 
corn g ra i n  and  supp l ement pe r 1 00 l b  of ga i n  a'hd nonfeed 
cos t s  pe r 1 00 l b  for  fa rme rs that feed one l ot pe r yea r 
when rat i on s  con ta i n i n g 1 0  o r  80% cor n  s i l age we re fed . 
I f  supp l ement i s  p r i ced at  $ 1 0/ 1 00 l b  of d ry mat te r ,  the 
equat i on becomes : 
Va l ue/ ton at 68% mo i st u re = 9 . 48 (X)  - $ 1 . 57 - $ 1 . 35 
= 9 . 48 (X )  - $ 2 . 92 
c .  The cos t of co rn s i l age was the� set equa l to the va l ue of 
co rn s i l age to determ i ne th� � r i ce at  wh i ch the cos t  of co rn 
s i l age equa l s  the va l ue of co rn s i l age : 
6 . 7 (X )  + $ 3 . 00 = 9 . 48 (X )  
x = $ 2 . 1 3  
$ 2 . 92 
Thus , when corn g ra i n  cos t s  l es s  than $ 2 . 1 3  pe r bushe l the va l ue 
of cor n  s i l age i s  l es s  than the cos t  of co rn s i l age and  fa r� 
that feed one l ot p e r  yea r shou l d  feed h i gh g ra i n  rat i on s .  L i ke ­
w i se , when corn g ra i n  cos t s  more than $ 2 . 1 3  pe r bu s he l , h i gh 
s i l age rat i on s  s h ou l d  be  fed , T h i s  I s  i l l u s t rated by va l ues p re ­
sen ted i n  tab l e  2 .  
These ca l cu l at i on s  are  based on ave rage nonfeed cos t s . Fa rme rs w i th 
l owe r than average nonfeed cos t s  s hou l �  change f rom h i gh g ra i n  to h i gh 
s i l age rat i ons a t  a cor n  p r i ce s omewhat l es s  than $ 2 . 1 3  pe r bushe l . A l so ,  
fa rme rs w i th h i gh nonfeed cos t s  shou l d  cont i nue t o  feed h i gh g ra i n  ra t i ons  
even though co rn cos t s  more  than $ 2 . 1 3  p e r  b u s he l . For  examp l e ,  i f  non­
feed cos ts  a re ha l f  t hose con s i de red he re i n  the po int of  change to h i gh 
s i l age ra t i on s  wou l d  �e a to rn g ra i n  p r i �e -of $ 1 . 89 pe r bu s he l . I f  non ­
feed costs a re tw i ce those cons i dered he re i n , because of new fac i l i t i es or  
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h i gh e r  than n o rma l l ab o r  o r  i n te res t cos t s , t he p o i n t  of cha nge to h i gh 
s i l age rat i on s  wou l d  b e  a co r n  g ra i n  p r i ce of $ 2 . 6 2  pe r b u s he l . 
Ano t he r f a c t o r  t h a t  may i n f l u e n ce the co rn g ra i n  p r i ce a t  wh i ch the 
ra t i on s h ou l d  be changed f rom one composed l a rge l y  of co rn g ra i n  t o  o ne 
composed of l a rge amou n t s  o f  c o r n  s i l ag e  i s  t h e  pos s i b i l i ty t h a t ca t t l e  fed 
h i gh co rn s i l age rat i on s  may need to be fed to heav i e r  we i gh t s  t o  g rade 
Cho i ce than cat t l e  fed h i gh g ra i n  ra t i on s .  G ood r i ch a nd Me i s ke ( 1 974) 
no ted t h a t  H o l s te i n  s te e r s  fed h i gh g ra i n  ra t i on s  we re f a t te r than s tee r s  
fed h i gh s i l a ge rat i o n s  when t he ca t t l e  were compa red o n  a n  equa l ca rca s s  
we i gh t  ba s i s . I n  con t ra s t ,  o th e r s  (G u e n the r e t  a l . ,  1 96 5 ;  Be rg and B u t te r ­
f i e l d ,  1 968 ; W i n ch e s t e r  and H owe , 1 95 5 ; W i nchest;r and E l l i s ,  1 956 ) have 
repo rted data wh i ch s u g ge s t  t h a t  ca r ca s s  compos i t i on i s  not  g rea t l y  
i n f l uenced by the ene rgy con ten t of the ra t i on and t h a t  ca rca s s  we i gh t  h a s  
a g reate r i n f l uence on ca r ca s s  compos i t i on than d o e s  age . I f  ca t t l e  fed 
h i gh co r n  s i l age rat i on s  a re fed to hea v i e r  we i gh t s , whe t h e r  th i s  i s  
nece s sa ry o r  done beca u se i t  i s  u s u a l p ra c t i ce ,  the p r i ce of co r n  g ra i n  a t  
wh i ch h i g h  co rn s i l a ge ra t i o n s  shou l d  b e  fed wou l d  b e  co ns i de ra b l y  h i gh e r 
than $ 2 .  1 3  p e r  b u s he l . 
The ra tes of ga i n  and feed e f f i c i en c i es repo rted h e re i n  a re based on 
s h r u n k  f i na l  we i gh t s .  Adj u s tmen t s  f o r  d i f f e rences i n  d re s s i n g p e rcenta ges 
we re no t made beca u s e  seve ra l  s tu d i e s d i d  n o t  rep o r t  d re s s i n g pe rce n ta g e  
va l ue s .  I t  i s  l i ke l y t ha t  ca t t l e  fed t h e  h i g h e r  co rn s i l a ge ra t i ons had 
l owe r d res s i ng pe rcen tages than ca t t l e  fed t h e  h i ghe r g ra i n  r a t i on s .  T h u s , 
t he ra t e s  of ga i n  and feed e f f i c i en c i e s p robab l y  a re mo re favo rab l e  fo r 
ca t t l e  fed the h i gh s i l ag e  ra t i o n s  than t hey s hou l d  be . D re s s i n g pe rce n t ­
age a dj u s tmen t  of t h e  d a t a  wou l d  l i ke l y  re s u l t i n  a h i g h e r  co rn g ra i n  
p r i ce a t  wh i ch t h e  ra t i on shou l d  be cha nged f rom h i gh g ra i n  to h i gh s i l age . 
A f i na l  con s i de ra t i on i s  the i n f l uence o f  s i l ag e  l e ve l  o n  the d a t e  a t  
wh i ch t he ca t t l e  wou l d  b e  ma r ke ted . T h i s  i s  i l l u s t ra ted i n  t a b l e  3 .  The 
$ 2 .  1 3  pe r b u s h e l co rn p r i ce doe s not con s i de r  cha nges i n  ma r ke t  p r i ce wh i ch 
may occu r be tween t h e  t i me ca t t l e  fed h i g h  g ra i n  ra t i on s  a re ma rketed a nd t h e  
t i me tha t those f e d  h i gh s i l a ge ra t i on s  a re ma r keted . I f  t h e  ma r ke t  p r i ce 
we re to d ro p  $ 2 . 00 pe r 1 00 l b  o f  l i ve we i gh t  d u r i n g th e p e r i od tha t h i g h 
g ra i n  and h i gh s i l age ca t t l e  wo u l d  b e  ma rke ted , a ton of co rn s i l a ge wou l d  
need to be g i ven a n  add i t i o na l  nega t i ve va l ue of $ 3 . 74 .  T h i s  wou l d  res u l t  
i n  a co rn g ra i n p r i ce of $ 3 . 47 a t  wh i ch the ra t i on s hou l d  be changed to 
h i g h s i l age . L i kew i se ,  i f  the f i n i s hed ca t t l e  p r i ce we re to i n c re a s e  by 
$ 2 . 00 pe r 1 00 l b ,  co rn s i l age wou l d  h a ve a n  i n c reased va l ue .  I n  th i s  
i n s t a n ce , t h e  p o i n t of cha n ge f rom h i g h g ra i n  t o  h i gh s i l a ge ra t i on s  wou l d  
be $ 0 . 78 pe r b u s he l . T h u s , i t  i s  obv i ou s  tha t one o f  t h e  mos t  i mp o r t a n t  
fa c t o r s  t h a t  i n f l uence s the dec i s i on t o  feed h i gh g ra i n  o r  h i g h s i l a ge 
ra t i on s  i s  the e f fe c t  of ra t i on on ma r ke t  d a t e  and the cha n ge i n  ma rket 
p r i ce tha t may occu r d u r i ng the p e r i od when ca t t l e  fed h i gh g ra i n  or h i gh 
s i l age rat i on wou l d  be ma r keted . 
Fa rme r s  who keep t he i r  l o t s  f u l l  con t i n u o u s l y  s hou l d  con t i n ue to feed 
h i gh g ra i n  rat i on s  a t  h i gh e r  c o rn g ra i n  p r i ce s  t h a n  f a rme r s  who feed one 
l ot pe r yea r .  Th i s  i s  beca u se nonfeed cos t s  p e r  a n i ma l  a re i nc reased to 
a g reate r ext e n t  a s  s i l a ge l eve l i n c re a s e s  when ca t t l e  a re f ed co n t i n uou s l y .  
A l so ,  when g ro s s  ma rg i n s  a re l a rge and t h e  p rof i ta b i l i ty of ca t t l e  feed i ng 
i n c rea s e s , t h e  co r n  g ra i n  p r i ce a t  wh i ch the ra t i on shou l d  be changed f rom 
h i gh g ra i n  to h i gh s i l age i n c reases . T h i s  i s  beca u s e  tota l p ro f i t  ( p ro f i t  
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pe r head t i me s  the n umbe r of head fed p e r  yea r) w i l l  mo re l i ke l y  be max i ­
m i zed by feed i ng mo re catt l e  ( rap i d  t u r n-ove r rate)  t h a n  by feed i ng fewe r 
catt l e  a t  max i mum p rof i t  pe r head . Thus , a n  i nd i ca t i on of t he cor n  g ra i n  
p r i ce a t  wh i ch the rat i on s h ou l d  be cha n ged f rom one based l a rge l y  on 
g ra i n  to one ba sed l a rge l y  on s i l age can  be s t a ted  on l y  when one l ot of 
ca t t l e  i s  fed pe r yea r .  
Sy s tem s  F o r  Feed i ng Corn  S i l a ge 
Mos t cat t l e  feede r s  have feed l ot s  w i th  estab l i s hed a n i ma l  capac i t i es 
a n d  l i m i ted co r n  s i l a ge s t o rage fac i l i t i es . Thu s ,  when the  corn  s i l age 
fac i l i t i es a re f i l l ed and  a g i ven numb e r of cat t l e  a re p l a ced  i n  the fee d ­
l ot ,  t h e  amount  o f  co rn s i l age that  w i l l  b e  f e d  pe r a n i ma l  h a s  been set . 
The obv i ou s  ques t i on i s  then , wha t  i s  the  best  sys tem fo r feed i ng a g i ven 
amou nt  of corn s i l age to a g i ve n  n umbe r of catt l e? 
The c a t t l e  cou l d  be fed a con s ta n t  amoun t  of co rn s i l age f o r  t he 
en t i re feed i ng pe r i od ;  they cou l d  be fed a l a rge amou nt  d u r i ng t he g row i ng 
phase and a sma l l amoun t  du r i ng the f i n i s h i ng phase  ( two-pha s e  feed i ng) ; 
they cou l d  be fed a g radua l l y  d e c rea s i ng amoun t  of co rn s i l a ge o r  t hey 
cou l d  be fed a rat i on w i t h a con s ta n t  corn  s i l a ge : corn g ra i n  rat i o  ( t h i s  
res u l ts i n  a g ra d ua l l y  i nc reas i ng i n ta ke of co rn s i l age �i n ce the  catt l e  
cons ume mo re co rn s i l age a s  we l l  a s  mo re co rn g ra i n  a s  t hey get heav i e r) . 
Two t r i a l s we re cond ucted t o  compa re these  fou r sys tems for  feed i ng equa l 
tota l amoun t s  of co r n  s i l age : 





S i l age feed i ng program 
Con s ta n t  amoun t  
Two-phase  
G ra d u a l l y dec rea s i ng 
G ra d ua l l y  i nc rea s i ng 
5 3  
D es c r ipt i on of program 
C o rn s i l age a t  1 5  l b/ head 
d a i l y du r i ng the ent i re 
2 38-day feed i ng pe r i od .  
Co r n  s i l age fed a t  25 l b/head 
da i l y for t he f i r s t  1 1 4 d ay s , 
a n d  a t  5 l b/head d a i l y  du r i ng 
the  l a s t  1 1 4 d ay s ,  w i t h a 
1 0-day per i od f o r  t he sw i tch­
ove r i n  t he m i dd l e  of the  
pe r i od .  
Co rn s i l a ge fed a t  25 l b/ head 
d a i l y for t he f i r s t  2 weeks 
and t hen dec reased 1 . 25 l b/ head 
d a i l y ea ch 2 weeks  du r i ng t he 
n ext  1 5 ,  2 -wee k  pe r i ods . The 
f i n a l l eve l of feed i ng was 
5 l b/head da i l y .  
Corn  s i l age fed a t  9 l b/head 
d a i l y  for  the f i r s t  2 weeks and 
i nc reased 0 . 75 l b/head d a i l y 
e ve ry 2 week s  d u r i ng t he next 
1 6 ,  2-wee k pe r i od s .  The f i na l  
l eve l of feed i ng was 2 1  l b/ head  
d a i l y .  
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One pen  of 7 head was fed  each t rea tme n t  i n  t r i a l  1 a nd two pens  of  7 
head we re fed each t reatmen t i n  t r i a l  2 .  I n  both t r i a l s  the  amou n t  of 
co rn s i l age wa s p rog rammed to ave rage 1 5  l b/head d a i l y f o r  a feed i ng p e r i od 
of 238 d ay s .  T h u s , i t  wa s d e s i g ned t h a t  each s t ee r  wou l d  con s ume 3 5 70 l b  
o f  co rn s i l age d u r i ng the  feed i ng pe r i od .  D u r i ng the ea r l y  p a rt of t r i a l  2 
ca t t l e  fed i n  t he two-pha s e  a n d  g ra d ua l l y  dec rea s i n g  p rog rams we re unab l e  
to con s ume the i r a s s i g ned amou n t  of co r n  s i l age . T hu s , co rn s i l age con ­
sump t i on s  fo r ca t t l e  i n  these p rog rams we re s l i gh t l y  l e s s  than  des i gned . 
D ry mat t e r  content s of the cor n  s i l age we re 40 . 6% ( t r i a l  1 )  a n d  46 . 9% 
( t r i a l  2 ) . Fee d l ot d a t a  we re adj us ted to a d re s s i ng pe rce ntage of 6 1 . 43% 
to remove d i ffe rences due  to f i l l . Ca rca s s  t ra i t s  we re not a dj u s ted t o  
equa l ca rca s s  we i gh t s  s i nce t h e  p rog ram w a s  t o  s e l l t h e  catt l e  a f t e r  238 
days of feed i ng rega rd l es s  of we i gh t .  
Feed l ot pe rfo rman ce a n d  ca rca s s  cha ra c te r i s t i cs a re p resented i n  
tab l es 4 a n d  5 .  Ca t t l e  fed co r n  s i l a ge i n  the con s ta n t  amount , two-pha s e  
and  g radua l l y  dec rea s i n g p rog rams g a i ned f a s te r  than  t hose  i n  t h e  g radua l l y  
i nc rea s i ng p rog ram . Ca t t l e  i n  t he two-phase  p rog ram we re mos t  e ff i c i en t  
(688 l b  o f  d ry ma t te r  pe r 1 00 l b  ga i n) i n  conve rt i ng feed to ga i n ,  fo l l owed 
c l os e l y  by those i n  t he g ra d ua l l y  dec rea s i ng p rog r am  ( 7 1 0  l b  d ry ma t te r/ 1 00 
l b  ga i n) .  Ca t t l e  i n  t he con s t a n t  amoun t  p rog ram req u i red 738  l b  of d ry 
ma t te r/ 1 00 l b  of ga i n  a n d  t ho se i n  the g radua l l y  i nc reas i ng p rog ram re ­
qu i red 773 l b  o f  d ry ma tte r/ 1 00 l b  o f  ga i n .  
Cat t l e  fed the g reatest  amoun t  of co r n  g ra i n ea r l y i n  the  feed i ng p ro ­
g ram ( g ra d ua l l y i nc rea s i n g) h a d  t h e  h i ghe s t  ma rb l i ng s co res a n d  ca rca s s  
g rades . The se d a ta a l so sugge s t  t h a t  rat i on s  i nf l ue nce ca rca s s  cha racte r i s ­
t i cs .  Ca t t l e  i n  the g ra d ua l l y i nc rea s i ng p rog ram had t he h i ghe s t  ma rb l i ng 
s co re s  a nd ca rca s s  g rades  d e s p i te the  fact  t ha t  they had  t he l i ghtes t 
ca rca s s  we i gh t s . 
T hese d a t a  s ugge s t  t h a t ca t t l e  fed co rn s i l age i n  a two-phase  p rog ram 
wi 1 1  be mo re eff i c i en t  a n d  ret u r n  mo re p rof i t  than ca t t l e  fed co rn s i l age 
i n  othe r s y s tems . New l a n d  et a l . ( 1 972)  a l so repo r ted that  ca t t l e  fed 
co rn s i l age to 750 l b ,  fo l l rn:ieCfby s he l l ed co rn to f i n i s h i ng ,  we re more 
eff i c i en t  (65 7 vs  764 l b  of feed/ 1 00 l b  of ga i n ) than  ca t t l e  fed co rn 
s i l age p l u s 1 %  con cen t ra tes fo r the  en t i re feed i ng p e r i od .  Fox a n d  B l a c k  
( 1 975)  have s u g ge s ted three rea son s why ca t t l e  fed i n  t he two -pha se p ro ­
gram a re mo re ef f i c i en t  t h a n  t hose  fed co r n  s i l age i n  othe r sys tems . 
F i rs t ,  the  ef f i c i en cy by wh i ch t h e  ene r gy i n  t he s i l age and  g ra i n  p o r t i on s  
of the  rat i on i s  i nf l uenced by t he compos i t i on of t he rat i on .  Vance e t  a l . 
( 1 972) s ta ted , 1 1The NEg con ten t  of co rn g ra i n  decreased wh i l e that  ofcom 
s i l age i n c rea s ed a s  the  i nc reme n t  of co rn g ra i n  i n  the  r a t i on d e c l i ned . 
T he g reatest  cha n ge was foun d , howeve r ,  when 6 1  to 83% co rn g ra i n  ( d ry 
ma tter  ba s i s ) wa s fed , i nd i ca t i ng t h a t  ave rage NEg va l ues  may be app rop r i a te when l e s s  than  60% co rn g ra i n  d ry mat te r i s  fed w i th co r n  s i l a ge a n d  
s upp l emen t .  T hese  d a t a  s u g ge s t  t h a t  t he NEm va l ue o f  a feed rema i n s con ­
s ta n t  w i th va ry i ng p ropo r t i on s  i n  t h e  ra t i on ;  howeve r the NEq va l ue w i l l  va ry depen d i ng upon the p ropo rt i on of the  feed i n  t he tota l fat i on 1 1 •  
Bye r s  e t  a l . ( 1 975)  repor ted tha t ene rgy va l ue s  a t  ma i n tena n ce a s  we l l  a s  
a t  a d  TfbTtum feed i n ta ke s  we re i nf l uenced by co r n  s i l age : co r n  g ra i n  ra t i o . 
5 4  
Anothe r rea son for  the i mp roved eff i c i en cy of cat t l �  fed i n  t he 
two-phase  p rog ram i s  the compe n s a t o ry p erformance that  resu l t s when ca tt l e  
a re chan ged f rom a h i gh forage t o  a h i gh g ra i n  d i et . Th i s  res u l ts i n  
mo re eff i c i en t  use  of d i eta ry ene rgy d u r i ng the h i gh g ra i n  phase  ( F ox 
et � • •  1 972 ) . 
The th i rd exp l anat i on f o r  the eff i c i en cy of cat t l e  fed i n  the two­
pha s e  p rog ram i s  t ha t  a ve rage we i gh ts du r i n g the  feed i ng pe r i od a re l owe r 
when the ca t t l e  a re fed fo r re l a t i ve l y  s l ow ra tes of ga i n  d u r i ng the ea r l y  
pa rt  of the  feed i ng per i od .  Thu s ,  they s pend fewe r days  on feed when 
t he i r body we i gh t s  a re heavy a n d  t he i r  ma i n tenance requ i remen t s  a re h i gh .  
The refore , a l owe r pe rce ntage of t he feed con s umed i s  requ i red t o  meet 
ma i n tenance req u i remen t s  a n d  mo re i s  a va i l ab l e  f o r  ga i n  and  feed eff i c i en ­
c i es a re i mp roved . 
l t  the refo re appea r s  that  cat t l e w i l l  u t i l i ze the i r co rn s i l a ge a nd 
c o rn g ra i n most  eff i c i en t l y  i f  they a re fed h i gh s i l age rat i on s  fo l l owed 
by a h i gh g ra i n  rat i on .  The  l en g t h  of the  h i gh corn s i l a ge feed i ng pe r i od 
can be va r i ed to a l l ow fo r changes  i n  t he amount of co rn s i l age that  i s  to 
be fed . 
D rough t - D amaged Corn  S i l a ge 
Because  of the d ry weat he r  wh i ch h a s  occu r red i n  many a reas  of the  
M i dwes t ,  many a c res of co rn have been  ha rves ted a s  co rn s i l age beca use of 
the l ow poten t i a l  y i e l d  of g ra i n .  Natu ra l l y , p rodu ce rs a re conce rned 
about the n u t r i t i ve va l ue of th i s  d roug h t-damaged corn  s i l a ge and they have 
a s ked many quest i on s  about p rope r s upp l ement a t i on of rat i on s  wh i ch conta i n  
d rought -dama ged co rn  s i l age . 
D roug h t -damaged co rn s i l age i s  l i ke l y  to be h i gher  i n  c rude p rote i n  
than no rma l corn  s i l a ge . T h u s , p rod uce rs  s hou l d  have t he i r co rn s i l a ge 
ana l y zed fo r p rote i n  con tent and s hou l d  feed on l y  the amount of p rote i n  
supp l ement  wh i ch i s  needed to meet a n i ma l  requ i remen t s .  Even though l es s  
t h a n  n o rma l amoun t s  of p ro te i n  supp l emen t  may be needed when d rought­
damaged co rn s i l age i s  fed , data  f rom the  U n i ve rs i ty of  Neb ra s ka ( t a b l e  7 )  
s ugge s t  that  bet t e r  pe rfo rman ce w i l l  res u l t  i f  the  p rote i n  s u pp l emen t 
cont a i n s p l ant  p rot e i n s ra ther  t h a n  u rea . The i r data  s h ows tha t supp l emen ­
t a t i on o f  no rma l corn  s i l age w i th u rea g reat l y  i mp roved rates  of ga i n  
( 1 . 03 vs . 1 . 64) a n d  amount  of feed / l b  of ga i n  ( 1 1 . 9 v s .  8 . 3 ) . Soybean  mea l 
res u l ted i n  s l i gh t l y  f a s ter  ga i ns ( 1 . 8 1 l b/day)  a n d  i mp roved feed eff i c i en ­
c i es ( 7 . 7 l b  DM/ l b  ga i n ) . When d rought -damaged cor n  s i l age wa s fed , 
s upp l eme nta t i on w i th  u rea res u l ted i n  l i t t l e  i mp rovement  i n  d a i l y g a i n  
{ l . 08 l b/day f o r  cat t l e  fed n o  s upp l emen t  vs . 1 .  1 8  l b/day fo r ca t t l e  fed 
u rea)  a n d  on l y  a s l i gh t  reduct i on i n  the  amoun t  of feed requ i red pe r pound  
of ga i n  ( 1 2 . 4  l b  for  ca t t l e  fed  no s upp l emen t  and  1 1 . 9 l b  for  those fed 
u rea) . Howeve r ,  s upp l ementa t i on w i th s oy bea n mea l  res u l ted i n  i mp roved 
ga i ns ( 1 . 47 l b/day)  and  eff i c i en c i es ( 9 . 8 l b/ l b  ga i n ) . 
K rause  e t �· ( 1 9 76 )  noted that  u t i l i za t i on of the p rote i n  i n  corn  
s i l age may  depend on the fo rm i n  wh i ch i t  ex i s t s  i n  the co r n  p l an t .  T he 
p rote i n  i n  the  s ta l k  and  l eaves may be mo re s o l ub l e tha n  t he p rote i n  i n  
corn  g ra i n . Thu s ,  be i ng more s o l ub l e ,  i t  wou l d  be mo re comp l ete l y  
deg raded to ammon i a  i n  t he rumen than  p ro te i n  f rom co rn  g ra i n .  Becau se of 
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t h e  l a rge pe rcentage of p rote i n  i n  d ro ugh t -damaged co rn wh i ch i s  i n  the 
s ta l k and  l ea ves a nd because  of t he l a rge amount  of ammon i a  p roduced i n  
the rumen f rom th i s  p rote i n ,  t he feed i ng of s upp l emen t s  wh i ch conta i n  
l a rge amou n t s  of  u rea may resu l t  i n  poorer pe rfo rmance than  the feed i ng of 
soybean mea l . 
D roug h t -damaged co r n  s i l age may con t a i n  g r ea t e r  than  n o rma l amount s  
of n i t ra te s .  Thu s , tox i c  s i l o  gases  a re often obse rved a t  s i l o  f i l l i ng 
t i me when d roug h t  s i l age i s  ha rves ted ( the tox i c  n i t rogen ox i de ga ses a re 
p roduced f rom n i t ra tes ) . S i nce n i t ra t e  l eve l s may b e  h i gh ,  p roduce r s  
s h ou l d  have a n i t ra t e  a n a l y s i s  cond ucted  on the i r d rought co rn s i l age . 
Shown i n  tab l es 6 a nd 7 a re t he re s u l ts of th ree compa r i sons of no rma l 
and  d rough t co r n  s i l ages . To l ma n  a n d  Wood s ( 1 97 1 )  summa r i zed the  data  i n  
tab l e  6 by s ta t i ng ,  1 1 Pe rfo rmance of  the ca t t l e  was compa rab l e  between 
s i l a ge sou rce s . I t  appea rs  tha t effect i ve use can be made of d rough t ­
damaged co rn s i l age . T h e  l a rge reduct i on i n  va l ue appea rs to b e  i n  reduced 
tonnage pe r a c re a n d  i nc reased ha rves t i ng cos t  pe r ton i n s tead of red uced 
feed i n g  va l ue pe r u n i t  of  d ry ma t te r .  The exten s i venes s of d rought  damage 
w i l l  p robab l y  mod i fy the re l a t i onsh i p  to 1 1 good 1 1 co r n  s i l age1 1 •  
The d a t a  i n  tab l e  7 s how a l ower feed i ng va l ue fo r d rough t cor n  s i l a ge 
than t he d a ta i n  tab l e  6 .  Compa r i son  of the  pe rfo rma n ce s  of ca t t l e  fed the 
two co rn s i l ages supp l emented w i th s oybean mea l s h ows that  those fed d rought 
co rn s i l age g a i ned 1 9% s l owe r a n d  requ i red 27% mo re d ry mat t e r  per  pound of 
ga i n  than those fed no rma l ( i r r i ga t ed ) cor n  s i l ag e .  Th i s  d rough t  co rn 
s i l age wa s ha rves ted afte r a bout 6 0  days w i thout ra i n  and  i t  cont a i ned 
about 1 0  b u  of g ra i n pe r a c re .  Th u s , i t  a ppea r s  that the  va l ue of d rough t 
cor n  s i l age may depend o n  t he l en gt h  a n d  seve r i ty of the d ry pe r i od .  H ow­
eve r ,  h a rves t i ng d roug h t -damaged a c res as s i l a ge res u l t s i n  pa r t i a l  s a l va ge 
of the c rop . D rought - s t ressed co rn s i l age w i l l  l i ke l y  have 75 to 95% of the  
va l ue of no rma l co r n  s i l age . E ven t hough i t  h a s  a l owe r ene rgy va l ue than  
no rma l s i l age , d roug h t - s t ressed co r n  s i l age can be used  effect i ve l y  i n  
ra t i on s  fo r g row i ng a n d  f i n i sh i ng ca tt l e .  
C o rn P l an t  Ma tu r i ty 
I n  the no r t h e rn pa r t  of the  co rn be l t  a k i l l i ng f rost  of ten occu r s  
befo re co rn p l a n t s  a re f u l l y  ma tu re .  Wh en s uch a f ros t occu rs , q ue s t i on s  
a r i se a s  t o  the nut r i t i ve va l ue of t he s i l age wh i ch res u l ts f rom the f ros t­
k i  1 l ed co rn p l an t s .  I f  f ros t - k i  1 l ed co r n  p l a n t s  a re h a rve sted f o r  s i l a ge 
befo re the l eaves a re l os t ,  t h e  s i l age shou l d  be s i m i l a r  to t h a t  f rom non ­
f ro s ted co rn h a rves ted a t  t he same stage  of ma tu r i ty (a facto r wh i ch may 
l owe r the va l ue of f ro s ted co rn p l a n t s  i s  the 1 i ke l i hood of h i gh  l eve l s of 
n i t ra te s ) . Thus , p resented i n  th i s  sect i on a re the res u l t s  of a s tudy 
wh i ch wa s conducted at O h i o  S ta te U n i ve rs i ty ( John son a n d  McC l u re ,  1 96 8) 
to d ete rm i ne the  va l ue o f  co rn s i l age wh i ch wa s p roduced by co rn p l a n t s  
a t  va r i ou s  s ta ge s  o f  ma t u r i ty .  
Max i mum y i e l ds o f  co rn s i l age d ry ma t te r  we re obta i ned f rom co rn a t  
t he dent  to g l aze s tages o f  ke rne l ma t u r i ty .  Max i mum d ry ma tte r d i ge s t i ­
b i l i t i es we re obse rved when the co r n  p l an t s  we re ha rve s ted  a t  m i l k-ea r l y  
dough to doug h -d en t  s ta ges o f  ma tu r i ty ( t a b l e  8) . H oweve r ,  the dec l i ne 
i n  d ry ma t te r  d i ges t i b i l i ty wa s not l a rge ( 7 1 . 9% fo r dough -den t ,  6 8 .  1 %  for  
g l a ze ,  6 8 . 8% f o r  f l i nt a n d  69 . 0% fo r pos t - f ros t ) . C rude p ro te i n  d i ge s t i ­
b i l i ty wa s max i mum a t  the m i l k-ea r l y  dough stage of ma tu r i ty ( 7 7 . 5%) a n d  
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dec l i ned a s  ma tu r i ty advanced . V o l unta ry i nt a ke of d ry ma t t e r  i nc rea sed 
f rom the b l i s te r  to  g l aze s tages  of ma tu r i ty ,  then dec l i ned a t  t he f l i n t 
and  pos t -f ro s t  stages  of mat u r i ty .  The l ow d ry ma t te r con te n t s  of the 
i mma tu re s i l age s no doubt con t r i buted to t he l ow i nt a ke s  of these  s i l ages . 
Max i mum d ry ma t t e r  i n t a ke o ccu r red a t  t he g l aze s tage when the s i l ages 
cont a i ned 3 3 . 5  to 3 3 . 9"/o d ry ma t te r .  T h i s  i s  p robab l y  nea r t he opt i mum 
d ry ma tte r  con ten t  of co rn s i l age . S i n ce max i mum d ry matte r y i e l ds we re 
obta i ned at den t to g l aze s ta ge s  of ma tu r i ty a nd s i n ce max i mum d ry ma tter  
d i ge st i b i l i ty a nd i n ta ke we re a t  or  nea r these  s tages  of mat u r i ty ,  i t  
appea r s  t h a t  co r n  s i l a ge s hou l d norma l l y  be h a rve s ted a t  t hese  s ta ge s  of 
ma tu r i ty .  The co r n  p l a n t s  con ta i ned 2 7 . 5  to 3 3 . 9% d ry ma t te r  at these 
s tages  ( ta b l e  8) . 
I n  s umma ry , when a k i l l i ng f ro s t  s tops the g rowt h  of co rn p l a n t s  a t  
a n  i mma tu re s ta ge of ke rne l deve l opmen t d ry mat t e r  y i e l d s a re reduced  a n d  
d ry ma tte r i n ta ke s  of t he h i gh mo i s tu re ( l ow d ry mat t e r  con tent ) co rn 
s i l ages w i l l  be l owe r than  n o rma l . H oweve r ,  d ry ma t te r  a n d  c rude p rote i n  
d i ge s t i b i l i t i es may be h i ghe r t ha n  the d i ge s t i b i l i t i es fo r more mat u re 
co rn s i l age . Thus , f ro s ted co r n  s h ou l d  be a l l owed t o  f i e l d  d ry to 65 to 
70% mo i s tu re (30 to 3 5% d ry ma t t e r) bef o re i t  i s  ha rves ted fo r s i l a ge . 
T h i s  s h ou l d  i mp rove d ry matte r i nt a ke s  and  the  g reates t ef fect of the  
f ro s t  wou l d  be to reduce d ry ma tte r y i e l d s .  
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Tab l e  1 .  Pe rfo rmance - of S tee r C a l ve s  Fed Va r i ou s  Leve l s  of Corn  S i l age : A Summa ry of 1 7  Un i ve rs i ty 
Ex e r  i men ts . 
Pe rcent  co rn s i l age d r� mat te r  i n  the ra t i on d r� ma t t e r  
80 I tem 1 0  20 
Avg .  da i l y ga i n , l b  2 . 52 2 . 49 
Avg . da i l y feed , l b  o f d ry ma tte r 
Corn  g ra i n  1 2 . 9  1 1 .  7 
Corn  s i l age 1 .  5 3 .  1 
S upp l ement  0 . 8  0 . 9  
TOTAL 1 5 . 3  1 5 . 7 
D a i l y  s i l age i n take a t  
3 2% DM , 1 b 4 .  7 9 . 7 
Feed/ 1 00 l b  ga i n ,  l b  of d ry ma t te r 
C o rn g ra i n  5 1 2  470 
Co rn s i l age 6 1  1 26 
Supp l emen t  33  36 
TOTAL 606 6 3 2  
F eed/600 l b  o f  ga i n ,  l b  o f  d ry mat t e r  
C o r n  g ra i n  3072  2820 
Corn s i l age 366 756 
Supp l emen t 1 98 2 1 6  
TOTAL 3636 3 792 
D ay s  fo r 600 l b  ga i n  238  24 1 
Nonfeed cos ts/head fo r 600 l b  of ga i n ,  $ 
One l ot/yea ra 
b Con t i n uous feed i ng 
48 . 0 1  
42 . 89 
48 . 30 
43 . 29 
30 40 
2 . 43 2 . 36 
1 0 . 3  8 . 8  
4 . 8 6 . 4 
0 . 9  0 . 9  
1 6 . 0 1 6 .  1 
1 5 . 0  20 . 0  
424 3 73 
1 97 2 74 
3 7  3 7  
658 6 84 
2544 2238 
1 1 82 1 644 
222  222 
3948 4 1 04 
247 254 
48 . 86 49 . 53 
44 . 1 0  45 . 04 
50 60 70 
2 . 28 2 .  1 7  2 . 05 1 .  9 1  
7 . 2  5 . 5  3 . 8  2 .  1 
8 . 1 9 . 6  1 0 . 9  1 2 . 1 
0 . 9  0 . 9  0 . 9  0 . 9  
1 6 . 2 1 6 . 0  1 5 . 6  1 5  0 1 
25 . 3  30 . 0  34 . l 3 7 . 8 
3 1 6 253 1 85 1 1 0 
355 442 533  63 1 
39  4 1  44 47 
7 1 0  736 76 2 788 
1 896 1 5 1 8  1 1 1 0 660 
2 1 30 265 2  3 1 98 3786 
234 246 264 282 
4260 44 1 6  4572 4728 
263 276 293 3 1 4 
50 . 38 5 1 . 6 2  53 . 24 55 . 23 
46 . 24 47 . 98 50 . 26 53 . 08 
a Ave rage nonfeed cos t s  fo r fa rme rs  that feed o ne l ot of catt l e  pe r yea r ca l cu l a ted  to be $ 25 . 40 p l us 
b $ 0 . 095 pe r day . Ave rage nonfeed cost s  for  fa rme rs  that  keep t he i r l ot s  f u l l a t  a l l t i me s  ca l cu l ated t o  be $ 1 1 . 00 p l us 






Ta b l e  2 .  Cos t a nd Va l ue o f  C o rn S i  ] age . 
Cos t of co rn Cos t of corn 
g ra i n , $/b u . s i 1 age , $/ton 
1 .  00 9 . 70 
1 .  50  1 3 . 05 
2 . 00 1 6 . 40 
2 . 50 1 9 . 75 
3 . 00 2 3 .  1 0  
3 . 50 26 . 45 
4 . 00  29 . 80 
Tab l e  3 .  I nf l ue nce of S i l age Leve l on Ma r ke t i ng D a t e .  
C o rn s i l a ge l eve l , 
% of ra t i on d ry ma t t e r  









V a l ue of co rn 
s i l age , $/ton 
6 . 56 
1 1 .  3 0  
1 6 . 04 
20 . 78 
25 . 52 
3 0 . 26 
3 5 . 00 
Ma r ke t i ng d a t ea 
J u l y  1 4  
J u l y  1 6  
J u l y  23 
J u l y  30 
Aug u s t  8 
Augu s t  24 
S ep temb e r 7 
S ep tembe r  28 
0\ 
I-' 
Tab l e  4.  Two Yea r S umma ry of Pe rformance Data of F i n i sh i ng Stee r s  Fed Rat i on s  Conta i n i ng Corn S i l age i n  
Fou r D i ffe rent Feed i ng P rof rams . f 
S i l a9e feed i n9 �ro9ram 
Constant  G radua l l y  G radua l l y 
amount Two -phase dec rea s i n g  i nc rea s i ng 
I tem T rea tment No . 1 2 3 4 
No . s teers 20 2 1  20 21 . 
Avg i n i t i a l  wt , l ba 469 465 47 1 469 
Avg f i na l  wt ,  l bb 1 047 1 045 1 042 1 0 1 3  
Avg da i l y ga i n ,  l bc 2 . 43 2 . 44 2 . 40 2 . 29 
Avg da i l y feed , l bd 
1 4 . 94 (6 . 6 8) g Corn s i l age 1 4 . 60 ( 6 . 53 )  1 4 . 64 (  6 . 55 )  1 5 . 00 (  6 . 72) 
She l l ed co rn 1 1 . 66 ( 1 0 . 35 )  1 0 • 54 ( 9 .  3 5 )  1 0 .  76 ( 9 .  54) 1 1 . 3 7 ( 1 0 . 07) 
Supp l ement  1 . 00 (  0 . 90) 1 .  00 ( o. 90) 1 . 00 {  0 . 90 )  1 . 00 (  0 . 90)  
TOTAL 27 . 60 ( 1 7 . 93 )  26 . 1 4 ( 1 6 .  78) 26 • 40 ( 1 6  • 99) 27 . 37 ( 1 7 . 69 )  
Feed/ 1 00 l b  ga i n , l be 
Corn s i l a ge 6 1 5  (275 )  598 ( 26 8) 6 1 0  ( 2 74) 655  ( 293)  
She l l ed co rn 480 (426) 432 (383 )  448 ( 398) 497 (440) 
Supp l ement  4 1  ( 3 7) 4 1  ( 3 7 )  42 ( 3 8) 44 ( 40) 
TOTAL 1 1 36 ( 73 8) 1 07 1  (688) 1 1 00 ( 7 1 0) 1 1 96 ( 773 )  
a s h  run k we i gh t .  
b ca l cu l a ted f rom hot ca rca ss  we i gh t s  a nd a d re s s i ng pe rcentage o f  6 1 . 43 .  
cS i gn i f i ca n t  d i ffe rences : cat t l e  i n  t reatments  1 ,  2 and 3 g a i ned fas te r  than t hose i n  t reatme n t  4 ( P< . 05 ) . 
d s i gn i f  i cant  d i ffe rences : catt l e  i n  t rea tment I con sumed more feed than those i n  t reatments  2 o r  3 ( P<. 0 1 ) ; 
catt l e  i n  t rea tment 4 consumed mo re feed than  those i n  t reatment  2 ( P<. 0 1 )  o r  t hose i n  t rea tmen t 3 ( P<. 05) . 
ec at t l e  i n  t reatment 4 requ i red mo re feed/ 1 00 l b  ga i n  t ha n  those i n  t reatmen t  2 ( P< . 0 1 )  o r  those i n  
t rea tment 3 ( P< . 05) ; cat t l e  i n  t rea tment 1 req u i red mo re feed/ J OO l b  ga i n  than those i n  t reatment  2 
( P< . 0 5 ) . 
f Dexhe i me r  et a l . ( 1 97 1 ) . 






Tab l e  5 .  Two Yea r S umma ry of Ca rca s s  D a ta of F i n i sh i ng S tee rs Fed Ra t i ons 
Con ta i n i ng Corn S i l age i n  Fou r D i ffe ren t Feed i ng P rograms . g 
I tem T rea tment  No . 
Ca rca ss  wt , l b  
Fat  dep t h , i n  
R i b  eye a rea , sq  
KH P ,  %a 
Ma rb l ing s co reb • c 
i n  
Confo rma t i on scored 
Ca rca s s  g raded , e  
Cu tab i l i tyf 




o . 66 
1 1 .  3 
3 .  1 0  
5 . 56 
1 3  . 4  
1 2 . 3 
48 . 4  




0 . 63 
1 1 .  3 
3 .  I O  
5 . 73 
1 3 . 8  
1 2 . 4  
48 . 6  
G radua l l y G radua l l y  
decreas i n g  
3 
640 
o .  7 1  
1 1 . 5 
3 . 09 
5 . 36 
1 3 . 7  
1 1 .  8 
48 . 4  
i nc rea s i n g 
4 
6 2 3  
0 . 63 
1 1 .  2 
3 . 04 
6 . 25 
1 3 . 3  
1 3 . 0  
48 . 7 
:K i dney , hea rt  and pe l v i c  fat  exp res sed a s  a pe rcent of ca r ca s s  we i gh t .  
Ma rb l i ng s co re :  5 ,  sma l l ;  6 ,  mod es t ;  7 ,  mode ra te . 
cs i gn i f i cant  d i ffe rences : ca t t l e  i n  t reatment  4 had a h i gh e r  ma rb l i ng s co re 
than cat t l e  i n  t reatme n t  3 ( P<. 0 1 )  o r  t reatmen t  1 ( P<. 05) . 
d confo rma t i on sco res and ca rca s s  g rades : 1 0 ,  ave rage good ; 1 1 ,  h i gh good ; 
1 2 ,  l ow cho i ce ;  1 3 ,  ave rage cho i ce .  
es i gn i f i cant  d i ffe rences : ca t t l e  i n  t rea tment  4 g raded h i ghe r than ca t t l e  
i n  t reatmen t 3 ( P<. 0 1 ) . 
fca l cu l ated by the equat i on :  pe r cen t of bone l ess  reta i l  cuts  f rom t r i mmed 
chuck , r i b ,  l o i n  and roun d = 5 1 . 34 - ( 0 . 0093 )  ( ca rca s s  wt , l b) - ( 0 . 462)  
(%KH P) - ( 5 .  78 )  ( f a t  dep t h , i n ) + (0 .  74) ( r i b  eye a rea , s q  i n) .  
gDexhe i me r  � �- ( 1 97 1 ) .  
62 
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Tab l e  6 .  Compa r i son  of D ro ugh t -Damaged a n d  
D rou9h t s i 1 ase 
No 6 1 b 
I tem corn corn/head da i ly 
No .  of s tee rs 
1 96 8-69b 24 24 
1 96 9C 20 20 
TOTAL 44 44 
D a i l y ga i n ,  l b  
1 96 8-69b 1 . 5 2  1 .  70 
1 969C 2 . 24 3 . 0 1  
Ave rage 1 . 88 2 . 36 
Feed/ l b  ga i n , l b  of d ry mat te r 
1 968-69b 1 0 . 3  
J 969C 7 . 8 
Ave rage 9 . 0  
aTo l ma n  a n d  Wood s ( 1 97 1 ) . 
b ca l ves fed 9 1  d ay s .  
cL i gh t  yea r l i n gs  fed 6 3  days . 
l 0 .  1 
6 . 3  
8 . 2 
Tab l e  7 .  Compa r i son of D rou9h t -Dama9ed and  
D rou9h t s i 1 ase 
No  S oybean 
I tem prote i n  U rea mea l 
No . of s tee rs b 28 28 28 
I n i t i a 1 wt . , l b  420 424 425 
D a i l y ga i n ,  l b  1 .  08 1 .  1 8  1 . 47 
Feed i nta ke ,  
l b  of DM 1 3 .  2 1 4 . o  1 4 . 4  
Feed/ l b  ga i n , 
l b  of DM 1 2  . 4  1 l . 9  9 . 8  
a 
b
K ra use � _tl. ( 1 976 ) . 
Ca l ves fed 1 90 d ay s .  
6 3  
No rma l Corn  S i l ages .  a 
No  




1 . 46 
2 . 6 5  
2 . 06 
1 l . 2 
7 . 0  
9 .  1 
No rma l Corn  
No 
prote i n  
9 
4 1 2  
l .  03  
1 2 . 3  
1 l . 9  
No rma l s i 1 ase 
6 l b  
com/head d a i ly 




1 . 87 
2 . 80 
2 . 34 
1 0 . 0  
6 . 6  
8 . 3 
a 
Norma l s i l a9e 
S oybean 
U rea mea l 
9 9 
3 99 400 
1 . 64 1 .  8 1  
1 3 . 6  1 3 . 9  
8 . 3 7 . 7 
T ab l e  8 .  I nf l ue nce o f  S t age o f  Ma t u r i ti'. of Co rn S i l age on Com�o s i t i on 1  D i ge s t i b i l i t1'. and I n t a ke . a 
C rude 2rote i n 2 %
b 
D ry ma t te r  C rude p ra te i n  Vo I u n ta ry 
S ta ge of D r:t ma t te r1 % d iges t i b i l i t:t1 % d i ge s t i b i l i t:t2 % i n t a ke 1  g DM/w · 75 
ma t u r i t:t 1 964 1 965 1 964 1 96 5  1 964 1 96 5  1 964 1 96 5  1 964 1 96 5  
B l i s te r 20 . 9  2 1 . 3 1 2 . 0  1 1 . 4 6 5 . 3  7 1 . 0 74 . 7 76 . 7 42 . 9  5 1 . 0 
E a r l y  m i  1 k 1 9 . 9  2 2 .  1 1 2 . 1 1 1 . 9 66 . 7  6 7 . 9  75 . 9  75 . 6  42 . 6  49 . 4 
M i l k-ea r l y  dough 2 1 . 9  24 . 9  1 0 . 8  1 2 . 3  69 . 5  72 . 6  7 7 . 6  7 7 . 4 54 . l 5 2 . 7  
Dough -de n t  2 7 . 5  2 7 . 9 1 0 . 4 1 1 . 4 7 1 . 9 7 1 . 9 76 . 3 75 . 6  5 5 . 6  5 9 . 3 
G l a ze 3 3 . 5  3 3 . 9  9 . 4 I I .  O 6 7 . 8 6 8 . 4 6 9 .  I 6 8 . o  5 8 . 9  6 1 . 9 
F l i n t 45 . 4 3 8 . 4 9 . 0  1 1 .  0 7 1 . 0  66 . 6  66 . 9  6 7 . 2  54 . 1 5 8 . 8 





Ma t u re 7 1 . 7 1 0 . 9 6 8 . 6 5 9 . 4 5 2 . 7 lJ1 - - - - - - - - - - - - - - - - - - - - I 
a
J ohnson a n d  McC l u re ( 1 96 8 ) . 
bo ry mat te r b a s i s . 
cwate r added a t  en s i l i n g t i me .  
